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reconstruction algorithms have been implemented using 'The 
Reconstruction ToolKit' (RTK), an open source C++ library 
based on 'The Insight ToolKit' (ITK). 
Results: Data from a patient admitted for lung cancer and 
imaged with the Elekta Synergy cone-beam CT has been 
reconstructed with all four reconstruction methods. The 
figure shows a coronal slice extracted from each of the 
volumes. 
 
Conclusions: With a good motion estimation, MC ROOSTER 
yields results similar to those of MC FDK. However, it can be 
used with an imperfect DVF, and MC ROOSTER 
reconstructions can exhibit a motion different from that of 
the DVF. When the DVF extracted from the planning CT 
cannot be assumed to be correct, yet is supposed to be more 
relevant than a null DVF, MC ROOSTER can take advantage of 
it while still allowing residual motion. 
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Purpose/Objective: Heterogeneous uptake of contrast agent 
during Dynamic Contrast Enhanced – MRI experiments is often 
found in patients with locally advanced cervical cancer. The 
information obtained from the heterogeneous enhancement 
within the tumor is likely to reflect distinct domains of 
different underlying tissue characteristics. The hierarchical 
structure of a set of kinetic models may be based on the 
general 2-Compartment eXchange Model (2CXM). Under 
limiting condition this generic model may be simplified to the 
Tofts model (TM) (weakly vascularized), the Extended Tofts 
model (ETM) (highly perfused) and the Compartmental 
Tissue-Uptake model (C-TU) (uptake regime). The aim of this 
study was to evaluate the ability of a set of nested kinetic 
models to classify sub-volumes within cervix cancer tumor 
tissue. The correlation of model selection to tumor stage was 
investigated. 
Materials and Methods: In brief, 15 cervical cancer patients 
with advanced stages (FIGO: IIA/IIB/IIIB/IVA – 1/9/4/1) 
underwent DCE-MRI prior to radiotherapy. DCE-MRI was 
performed using a 3T Philips Achieva scanner and a three-
dimensional (3D) saturation recovery spoiled gradient echo 
technique with 20–24 slices having a 5 mm slice thickness, 
TR/TE of 2.9/1.4 ms, Tsat of 25ms, flip angle (FA) of 10°, in-
plane resolution 2.3 mm x 2.3 mm and 2.1 s time resolution. 
The bolus injected was 0.1 mmol/kg Dotarem at 4 ml/s, 
followed by a 50 ml saline flush. A total of 120 dynamic scans 
were obtained of which 18 time-points were scanned before 
the bolus arrived at the iliac arteries. A T1 relaxation map 
was constructed before contrast injection. The nested set of 
kinetic models included 2CXM, C-TU, ETM and TM. The model 
which described best the temporal contrast agent 
concentration profile (i.e. best fit) was identified using the 
corrected Akaike Information Criteria. For the kinetic 
analysis a population based input function using a similar 
injection profile was applied. For statistical inference a one 
sided non-parametric Wilcoxon rank-sum test was employed 
with the significance level of p<0.05. 
Results: 
 
The main observation was the ability of the hierarchical 
tracer kinetic model sub-volume classification to detect 
distinct contiguous regions within the tumor. The division of 
the tumors into the nested set of kinetic model, measured by 
median and interquartile range (IQR) of volume fraction 
were; TM: 23.4% (12.4% - 32.4%), ETM: 7. 4% (4.6% - 16.4%), 
C-TU: 27.9% (17.6% - 37.9%) and 2CXM: 40.5% (24.6% 43.0%). 
There was a significant difference (p=0.01) in the percentage 
volume best described by TM between patients with tumor 
stage ≤IIB (10 pts) and tumor stage ≥IIIB (5 pts) (Fig. 1.). The 
volume fractions described by the remaining models were not 
found to differ significantly between the stage groups. 
Conclusions: Firstly, we found that the hierarchical kinetic 
classification approach was able to identify contiguous 
regions within tumor tissue in patients with locally advanced 
cervical cancer. Secondly, it was seen that patients with the 
most advanced stages (≥IIIB) tended to be overly expressing 
regions of TM DCE-MRI enhancement profiles.  
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